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Human Leukocyte Antigen Typing Proficiency Surveys in Korea, 2005-2006

Myeong-Hee Kim, M.D., Sung-Eun Choi, M.A., and Heung-Bum Oh, M.D.

Department of Laboratory Medicine, Asan Medical Center and University of Ulsan College of Medicine, Seoul, Korea

Background : To monitor the performance of histocompatibility testing laboratories, HLA proficiency
survey in Korea has been conducted biannually since 1996. In this report, we summarized the results
of the surveys performed in recent two years (2005-2006).

Methods : A total of four proficiency surveys were performed, in which 59-61 laboratories participat-
ed. Each survey included three tests for HLA class | (serology and DNA) and class Il (DNA) typing
and six tests for HLA crossmatch.

Results : The overall concordance of serologic typing was 98.9% (355/359) for HLA-A, 97.5% (350/
359) for HLA-B, and 94.7% (337/356) for HLA-C. The antigens assigned correctly by less than 95%
of the participating laboratories were A26 (93.8%), B38 (94.2%), Cw3/Cw10 (90.9%), Cw6 (94.4%),
and Cw8 (74.3%). The overall concordance rates of DNA typing were 99.6% (533/535) for HLA-A,
99.8% (539/540) for HLA-B, and 100% (392/392) for HLA-C. Correct assignment of HLA-DRB1 and
-DQB1 was reported by 99.2% (98.1-100%) and 96.7% (88.9-100%) for the generic level and 100%
and 95.8% (75-100%) for the allelic level, respectively. On the average 3.8% (0-7.7%) of the total lab-
oratories showed unacceptable results in the crossmatch tests.

Conclusions : The rates of correct antigen identification and of unacceptable crossmatch were sim-
ilar to those of previous surveys, which were considered satisfactory. The Korean proficiency survey
program may have contributed to a high quality of HLA tests today and should be continued for fur-
ther improvements of the tests tomorrow. (Korean J Lab Med 2007;27:442-50)
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Table 1. HLA proficiency surveys performed during 2005-2006 and response rates of the surveys

No. of laboratories

No. of laboratories (reply)

Trial No. Trial date

(participants/reply)  HLA class | serology  HLA class IDNA  HLA class [IDNA  Crossmatch
15 2005. 4. 18 59/59 35-36 39-40 56 46-47
16 2005. 11.7 59/59 33 43 55 46
17 2006. 4. 17 61/60 29 45 55 45
18 2006. 10. 23 60/60 22 51-52 56 47

Table 2. HLA DNA typing kits used by the laboratories participating in the HLA proficiency survey*

HLA tests No. of laboratories Methods

Kits (No. of laboratories)

HLA-A, B, C 52 SSOP reverse

SSP

SBT

HLA-DR 56 SSOP reverse

SSP

SBT

HLA-DQ SSOP reverse
SSP

SBT

RFLP

Murex INNO LiPA HLA-A,B,C (19)

Dynal RELI HLA AB,C (13)

Biotest HLA-A,B,C SSPtray Kit (3)

Biotest HLA-AB/DR SSPtray Kit (2)

Biotest HLA-A SSPtray Kit (1)

Biosewoom HLA-AB/DR PCR/SSP Kit (2)

One lambda Micro Generic HLA Class | DNA Typing (ABC) (1)
One lambda Micro Generic HLA Class | & Class || DNA Typing (AB/DR) (1)
Biosewoom HLA-A,B,C PCR/SBT Kit (2)

In house (1)

Other (7)

Murex INNO LiPA HLA-DRB1 (21)

Dynal RELI HLA-DRB1 (14)

Biotest ELPHA HLA-DRB1 LowRes (1)

Biotest HLA-DRB SSP Kit (3)

Biotest HLA-AB/DR SSPtray Kit (1)

Biosewoom HLA-AB/DR PCR/SSP Kit (3)

One lambda Micro Generic HLA Class || DNA Typing (DR) (2)
One lambda Micro Generic HLA Class | & Class || DNA Typing (AB/DR) (1)
Biosewoom HLA-DRB1 PCR/SBT Kit (2)

In house (1)

Other (7)

Murex INNO LiPA HLA-DQB (1)

Dynal RELI HLA-DQB (1)

Biotest HLA-DQB SSP Kit (1)

One lambda Micro Generic HLA Class || DNA Typing (DQ) (1)
Biosewoom HLA-DQB1 PCR/SBT Kit (1)

In house (1)

Other (2)

In house (1)

* Test methods reported in Trial No. 18 (2006. 10. 23).

Abbreviations: SSOP, sequence specific oligonuclectide probe; SSP, sequence specific primer; SBT, sequence-based typing; RFLP, restriction frag-

ment length polymorphism.
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Table 3. Laboratory consensus in serological identification of HLA-A, -B, and -C in four trials of proficiency survey

HLA-A (%) HLA-B (%) HLA-C (%)
Trial No.  Cell No.
Consensus  False positive ~ Consensus False positive Consensus False positive
15 C05-1 A2(97.2) A1(2.8) B13(100) Cw1 (100)
A30 (100) B27 (100) Cw6 (94.4) Cw2 (2.8), Blank (2.8)
C05-2 A26 (100) B13 (100) Cw1 (100)
Blank (100) B61(97.2) Blank (2.8) Cw3 (100)
C05-3 A2 (100) B14/B64 (100) Cw7 (100)
ASO (100) B38(94.2) B63 (2.9), Blank (2.9) Cw8 (74.3) Blank (25.7)
16 C05-4 A2 (100) B35 (100) Cw3/Cw10 (100)
A26 (100) B54 (100) Blank (100)
C05-5 A2 (100) B27 (100) Cw1 (100)
A26 (100) 854 (100) Cw3/Cw10 (90.9) Blank (9.1)
C05-6 A11(100) B8 (100) Cw7 (100)
A26 (93.8) A10(6.2) B39 (100) Blank (100)
17 CO06-1 A24 (100) B51(100) Cw1 (100)
Blank (100) B59(100) Blank (100)
C06-2 A2 (100) B39 (100) Cw4 (100)
A24 (100) B62 (100) Cw7 (100)
C06-3 A2 (100) B60 (100) Cwa3 (100)
Blank (100) B70/B71 (100) Cw7 (100)
18 C06-4 A2 (100) B51(100) Cw4 (100)
A11(100) B62 (100) Blank (100)
C06-5 A11(100) B35 (100) Cw3 (100)
A24 (100) B60 (100) Blank (100)
C06-6 A2 (100) B13(100) Cw4 (100)
A11(100) B60 (100) Blank (95.2) Cw6 (4.8)
Total % (N) 98.9% (355/359) 97.5% (350/359) 94.7% (337/356)
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Table 4. HLA-A, -B, -C antigens showing a low consensus (<95%) in serological identification and comparison of typing kits used

Consensus % (No. of labs)

HLA antigen Cell No.
Akit B kit C kit Total
A26 C05-6 92.0 (23/25) 100 (7/7) 93.9 (30/32)
B38 C05-3 92.6 (25/27) 100 (8/8) 94.2 (33/35)
Cw3/Cw10 C05-5 96.0 (24/25) 85.7 (6/7) 0.0(0/1) 90.9 (30/33)
Cw6é C05-1 92.6 (25/27) 100 (9/9) 94.4 (34/36)
Cw8 C05-3 96.3 (26/27) 0.0(0/8) 74.3 (26/35)

Table 5. Laboratory consensus in DNA typing of HLA-A, -B, and C in 4 trials of proficiency survey

Trial Cell HLA-A (%, N) HLA-B (%, N) HLA-C (%, N)

No.  No. Consensus Consensus Consensus

15 CO051 A2 (100, 39/39), A30 (97.4, 38/39)* B13 (100, 39/39), B27 (100, 39/39) Cw1 (100, 29/29), Cw6 (100, 29/29)
C05-2  A26 (100, 40/40), Blank (100, 40/40) B13 (100, 39/39), B40/B61 (100, 39/39)  Cw1 (100, 29/29), Cw3/Cw10 (100, 29/29)
C05-3 A2 (100, 39/39), A30 (100, 39/39) B14/B64 (100, 41/41), B38 (100, 41/41)  Cw7 (100, 29/29), Cw8 (100, 29/29)

16 C054 A2(97.7,42/43)', A26 (100, 43/43) B35 (100, 43/43), B54 (100, 43/43) Cw3 (100, 31/31), Cw14 (100, 31/31)
C05-5  A2(100, 42/42), A26 (100, 42/42) B27 (100, 43/43), B54 (100, 43/43) Cw1 (100, 31/31), Cw3 (100, 31/31)
C05-6  A11(100, 42/42), A26 (100, 42/42) B8 (100, 43/43), B39 (100, 42/42) Cw7 (100, 31/31), Cw7/Blank (100, 27/27)

17 C0B-1  A24 (100, 45/45), Blank/A24 (100, 45/45)  B51 (100, 45/45), B59 (100, 45/45) Cw1 (100, 32/32), Cwi4/Blank (100, 32/32)
C06-2  A2(100, 45/45), A24 (100, 45/45) B39 (100, 46/46), B15 (100, 46/46) Cw4 (100, 32/32), Cw7 (100, 32/32)
C06-3 A2 (100, 45/45), Blank/A2 (100, 45/45)  B40 (100, 46/46), B15 (100, 46/46) Cw3 (100, 32/32), Cw7 (100, 32/32)

18 C064 A2 (100, 52/52), A11 (100, 52/52) B51 (100, 52/52), B15 (98.1, 51/52)' Cwé (100, 39/39), Cwi4/Blank (100, 39/39)
C06-5 A11(100, 51/51), A24 (100, 51/51) B35 (100, 51/51), B40 (100, 51/51) Cw3 (100, 38/38), Cw3/Blank (100, 38/38)
C06-6 A2 (100, 52/52), A11 (100, 52/52) B13 (100, 52/52), B40 (100, 52/52) Cw4 (100, 39/39), Cw14/Blank (100, 39/39)

Total%

(No.of tests)  99-6% (533/535)

99.8% (539/540)

100% (392/392)

*A3 was reported in 1 lab.; 'A blank was reported in 1 lab.; ‘B78 was reported in 1 lab.

pinge AlahE 3ol Tl 7130 23iTh

3. HLA class | E&sM HAZL

152 183} ZAIA] & 127019 ZAA|o) 3k HLA-A, B, C
A7 AEE-L Table 33} 2tk HLA-AQ 4% AA39
AHES 989% 01U 153F ZAMA 17 7]3H0] A2E A1CE,
163} ZAL A 270 7]340] A26S A10CE B3kt HLA-B
o] A% AAAR] FHES 975%°]5 3 1531914 B61E B blank
2 B38< B blank$ B632.2 By 7]ge] 7zt 17 7134 <)
Atk HLA-CO| A% AAA AHES U7% A= L5 B
9l ALE 153}l Cw6E Cw29} blank® B8 o7} 242t 2.8
%, Cw8< blank® T o7} 257% A3, 163104 Cw3/Cwl0
< blankE AT A7} 91% 2™, 18214 blankE Cw6=E
BYg o7} 48% %Atk 95% ©l3te] FEES Bl a2 A2
(938%), B38 (94.2%), Cw3/Cwl0 (909%), Cw6 (944%), 1
3 Cw8 (74.3%) S EH Table 4).

4. HLA class | DNA ZdAREn}

153 182F ZAMEA] & 12709] AA9) tiek HLA class I

DNA 7A}e] AHEL Table 59 2tk HLA-AS 75 A3
ol AYEL2 996% (533/535)°1AEE] 153+ ZAMIA A30S A3
2,163 ZALA] A28 A blank® B3 7)2o] Z+zb 1) 712
A Atk HLA-BY 74 AAH2 AGEL 998% (539/540)
o]=Hl 182} A Bl5= B78Z 25 B 1)) 7]#o] UAdch
HLA-CE AgE0] 100% (392/392) ©1th

5. HLA-DRB1, -DQB1 DNA ZAr21}

15228 1821714] % 1271 ZA9] tid HLA-DRBI, -DQBI
DNA 7} 3= Table 6, 73 7t} HLA-DRB1 DNA 7
AFE AN e 713 153} 5670, 1631 5270, 173+ 5570, 183} 5671
71|t AT FEAMY FHES 992% (98.1-100%)
2l =gon, WENE dyFAR FEAE 6-100 713
oM BI3I=n AEEo] 100%°]12th HLA-DQB1 DNA 7
AFE A 7132 153F ZALIA 1270932 163F 1170, 173k}
182 ZAMIME 22 97) 713o] Frletitt. AsdE 3l
o) ARELE 96.7% (889-100%) AoH, TAAE E-F4A7 &
AT Ul 713N BEiET AEEe] 958% (75-100%)
oJqitt.
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Table 6. Laboratory consensus in identification of HLA-DRB1 alleles in 4 trials of proficiency survey

HLA-DRB1 consensus (%, N)

Trial No. Cell No.

Generic or serologic equivalent typing

Allele typing

15 C05-1 DR1 (100, 56/56), DR7 (100, 56/56) 0101 (100, 6/6) 0701 (100, 6/6)
C05-2 DR12 (100, 56/56), DR15 (100, 56/56) 1202 (100, 6/6) +1501 (100, 6/6)
005-3 DR4 (100, 56/56), DR15 (100, 56/56) #0404 (100, 6/6) 1502 (100, 6/6)

16 C05-4 DR9 (98.1, 51/52)*, DR14 (98.1, 51/52)' +0901 (100, 7/7) 1401 (100, 7/7)
C05-5 DR1 (100, 52/52), DR4 (98.1, 51/52)' +0101 (100, 7/7) +0405 (100, 7/7)
C05-6 DR3 (100, 52/52), DR4 (100, 52/52) #0301 (100, 8/8) 0405 (100, 7/7)

17 C06-1 DR4 (100, 55/55), Blank/DR4 (100, 55/55) +0404 (100, 9/9) 0405 (100, 9/9)
C06-2 DR4 (100, 55/55), DR8 (100, 55/55) +0406 (100, 9/9) +0803 (100, 9/9)
C06-3 DR3 (100, 55/55), DR (100, 55/55) #0301 (100, 9/9) 0901 (100, 9/9)

18 C06-4 DR4 (98.2, 55/56)*, DR11 (100, 56/56) +0406 (100, 12/12) 1101 (100, 11/11)
C06-5 DR9 (98.2, 55/56)", DR15 (100, 56/56) 0901 (100, 11/11) 1501 (100, 11/11)
C06-6 DR7 (100, 56/56), DR12 (100, 56/56) £0701 (100, 11/11) £1202 (100, 11/11)

(

Total% (No. of tests) 99.2% (652/657) 100% (101/101)

*DR14 was reported in 1 lab.; 'DR6 was reported in 1 lab.; ‘DR1 was reported in 1 lab.; *DR99 was reported in 1 lab.; ' DR7 was reported in 1 lab.

Table 7. Laboratory consensus in identification of HLA-DQB1 antigens in 4 trials of proficiency survey

HLA-DQB1 consensus (%, N)
Trial No. Cell No.

Generic or serologic equivalent typing Allele typing
15 C05-1 DQ2 (100, 12/12), DQ5 (100, 12/12) #0202 (75.0, 3/4) #0501 (100, 4/4)
C05-2 DQ3/DQ7 (100, 12/12), DQ6 (100, 12/12) *0301 (100, 4/4) *0602 (100, 4/4)
C05-3 DQ4 (91.7, 11/12)', DQ5 (100, 12/12) #0402 (100, 4/4) *0501 (100, 4/4)
16 C05-4 DQ3 (100, 11/11), DQ5 (100, 11/11) =0303 (100, 4/4) #0502 (100, 4/4)
C05-5 DQ4 (100, 11/11), DQ5 (100, 11/11) #0401 (100, 4/4) +0501 (100, 4/4)
C05-6 DQ2 (100, 11/11), DQ3 (100, 11/11) *0201 (100, 3/3) *0303 (100, 4/4)
17 C06-1 DQ4 (100, 9/9), DQ3 (100, 9/9) #0401 (100, 4/4) *0302 (100, 4/4)
C06-2 DQ6 (88.9, 8/9)', DQ3 (100, 9/9) #0601 (100, 4/4) *0302 (100, 4/4)
C06-3 DQ2 (100, 9/9), DQ3 (88.9, 8/9)* #0201 (100, 4/4) *0303 (100, 4/4)
18 CO6-4 DQ3 (100, 9/9), DQ3 (100, 9/9) #0301 (75.0, 3/4)" *0302 (100, 4/4)
C06-5 DQ6 (100, 9/9), DQ3 (100, 8/9)" *0602 (100, 4/4) *0303 (100, 4/4)
C06-6 DQ2 (100, 9/9), DQ3 (100, 9/9) #0202 (100, 4/4) *0301 (100, 4/4)

Total% (No. of tests) 96.7% (119/123) 95.8% (46/48)

*DQ*0201 was reported in 1 lab.; 'DQ Blank was reported in 1 lab.; ‘DQ99 was reported in 1 lab.; *DQYY was reported in 1 lab.; 'DQ+0303 was report-
edin 1lab.; "1DQY9 was reported in 1 lab.

6. HLA WXIA|& Zat Flow HHHAIA 90% ©]4+¢] %A consensusE Ko T-NIH/
T-Warm, T-Long "W &4 A3 %7t Aesieh. At
A8 2474 = 97l ZAAIF(C05-1 X S05-1, C05-1 X S05-2,
C05-3 X S05-1, C05-6 X S05-3, CO6-1 X S06-2, C06-4 X
S06-3, C06-4 X S06-4, C06-5 X S06-4, C06-6 X S06-4) A
T-NIH/T-Warm, T-Long, T-AHG7} 90% ©]7+2] consensus

Z ¢ 3N T 7 ZAPE oA HAPTH(T-
NIH/T-Warm, T-Long, T-AHG)| % /‘é/% 8
Table 89 AElstat}. 2zke] EA/M %
ceptable® H7H8 71#2 0-77% (%1 38%)9) FEXE Rk
107} AT ZAI MY 238 tae] 3719 7]%l sfgst 2 Holx| g} Bk HA, T-AHG ZAIAE 90% o4
= Ak 7EelAM AT T]. vl 7] AARERelM 90% 9] consensusE HYATH T-NIH/T-Warm ZAR} T-Long 7
o]’¢e] consensusE HOA| v 7ol HrllA ALet, T ARIAE 90% ©]4+9] consensusE H.o]A] kol T-NIH/T-Warm
NIH/T-Warm, T-Long W< 4437t 90% ©172] con- A2} T-Long ZAAMNA 371419 B 797} 379] wabA1E(Co5-
sensusE HOJA¥H T-AHG v T-Flow WA o] 10% 5 X S05-3, C05-5 X S05-4, C05-6 X S05-4)°lA1 ATk, T-

olgera T- NIH/T Warm, T-Long 3] 23z 71l NIH/T-Warm, T-Long %] ¢4A77} 80-90%9] consen-
A A 2lakdch 3 T-NIH/T-Warm, T-Long HPHe 94 2 susZ2 BolWA T-AHG %X T-Flow HPHoIA 90% o]Ake] ok
7} 80-90% O]A}o] consensusE Ho|HA T-AHG EE T- A consensusE Ho® T-NIH/T-Warm, T-Long¢] % A}
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Table 8. Laboratory consensus in HLA crossmatch results by cytotoxicity tests in 4 trials of proficiency survey
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Identification of incompatible crossmatch % (N)

Unaccep-
Trial No.  Cell X serum T-NIH or T-Warm T-Long T-AHG table %
Positive Negative Positive Negative Positive Negative (Noftests)
15 C05-1 X S05-1 29.5 (13/44) 70.5 (31/44) 35.3 (6/17) 64.7 (11/17) 77 1(27/35) 22 9 (8/35) NA
C05-1 X S05-2 18 2(8/44) 81.8 (36/44) 29 4(517) 70.6 (12/17) 60 (21/35) 40 (14/35) NA
C05-2 X S05-1 5(2/44) 95.5 (42/44) 9(117) 94.1 (16/17) .7 (2/35) 94 3(33/35) 5.2 (5/96)
C05-2 X S05-2 84 1(37/44) 15.9 (7/44) 88 2(15/17) 11.8(2/17) 94 3(33/35) .7 (2/35) 5.7 (2/35)
C05-3 X S05-1 44.2 (19/43) 55.8 (24/43) 62.5 (10/16) 37.5(6/16) 85.7 (30/35) 14 3(5/35) NA
C05-3 X S05-2 0(0/43) 100 (43/43) 0(0/16) 100 (16/16) 0(0/35) 1OO (35/35) 0(0/94)
16 C05-4 X S05-3 82 1(32/39) 17 9(7/39) 85.7 (12/14) 14.3 (2/14) 97.2 (35/36) .8 (1/36) 2.8 (1/36)
C05-4 X S05-4 85 (34/40) 15 (6/40) 100 (14/14) 0(0/14) 100 (36/36) 0(0/36) 0(0/50)
C05-5 X S05-3 61 (25/41) 39 (16/41) 80 (12/15) 20 (3/15) 97.2 (35/36) .8(1/36) 2.8 (1/36)
C05-5 X S05-4 58.5 (24/41) 41.5(17/41) 80 (12/15) 20 (3/15) 97 2 (35/36) .8(1/36) 2.8 (1/36)
C05-6 X S05-3 1 1 9 (5/42) 88 1(37/42) 13.3 (2/15) 86.7 (13/15) 25 (9/36) 75 (27/36) NA
C05-6 X S05-4 50 (21/42) 50 (21/42) 66.7 (10/15) 33 3(5/15) 97.2 (35/36) .8(1/36) 2.8 (1/36)
17 C06-1 X S06-1 82 5 (33/40) 17 5 (7/40) 93 3(14/15) .7 (1/15) 91.9 (34/37) 1(3/37) 7.7 (4/52)
C06-1 X S06-2 80 (32/40) 20 (8/40) 20 (3/15) 80 (12/15) 29.7 (11/37) 70 3(26/37) NA
C06-2 X S06-1 82.5 (33/40) 17.5 (7/40) 80 (12/15) 20 (3/15) 94.6 (35/37) 4 (2/37) 5.4 (2/37)
C06-2 X S06-2 87.5 (35/40) 12.5 (5/40) 86.7 (13/15) 13.3 (2/15) 100 (37/37) 0(0/37) 0(0/37)
C06-3 X S06-1 0 (0/40) 100 (40/40) 0(0/15) 100 (15/15) 4 (2/37) 94.6 (35/37) 2.2(2/92)
C06-3 X S06-2 92 5 (37/40) 5 (3/40) 93.3 (14/15) .7 (1115) 1OO (37/37) 0(0/37) 4.3 (4/92)
18 C06-4 X S06-3 50 (22/44) 50 (22/44) 46.7 (7/15) 53 3 (8/15) 80 (32/40) 20 (8/40) NA
C06-4 X S06-4 40.9 (18/44) 59 1(26/44) 33.3(5/15) 66 7(10/15) 62.5 (25/40) 37.5 (15/40) NA
C06-5 X S06-3 97.7 (43/44) 3(1/44) 93.3 (14/15) .7 (1115) 100 (40/40) 0(0/40) 2(2/99)
C06-5 X S06-4 34.1(15/44) 65 9 (29/44) 26.7 (4/15) 73 3 (11/15) 52.5 (21/40) 47.5 (19/40) NA
C06-6 X S06-3 88.6 (39/44) 11.4 (5/44) 93 3(14/15) .7 (1/15) 100 (40/40) 0(0/40) 1.8 (1/55)
C06-6 X S06-4 40.9 (18/44) 59.1 (26/44) 40 (6/15) 60 (9/15) 72.5 (29/40) 27.5 (11/40) NA
Abbreviation: NA, not applicable.
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Table 9. Laboratory consensus in identification of various HLA-A, -B and -C antigens on 12 whole blood specimens

Consensus %

Consensus %

HLA antigen  No. of tests HLA antigen No. of tests
Mean Range Mean Range
A2 8 99.7 97.2-100 B8 1 100 100
A1 4 100 100 B13 3 100 100
A24 3 100 100 B14/B64 1 100 100
A26 4 98.5 93.8-100 B27 2 100 100
A30 2 100 100 B35 2 100 100
B38 1 94.2 94.2
B39 2 100 100
B51 2 100 100
Cw1 4 100 100 B54 2 100 100
Cw3 5 98.2 90.9-100 B59 1 100 100
Cw4 3 100 100 B6O 3 100 100
Cwb 1 94.4 94.4 B61 1 97.2 97.2
Cw7 4 100 100 B62 2 100 100
Cw8 1 743 743 B70/B71 1 100 100
Bw4 7 97.7 93.5-100
Bw6 10 98.6 93.5-100
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